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ADSTRACT 

A method of convening a p^jinancm connectioji, ftucli as a PVC\ into a 
signalled pennancnt cotineotion, such as an S-PVC, in aconncction-^rieiitiitcd network, 
such as an ATM network, wifliout sei'vicc disruptions. The method kuludes the steps of: 
(a) cstabli^lung signalling links between each nctu'oik node along the path of the 
pennaiient connection; (b)prxmding iiiforniation to identify the cjoss-connwtions akmg 
the path; (c) incoiporating tli« crossnxmnect identification iiiTomation in a call set-up 
message; (d) signalling iht; call set-up message along Ac patli from a aouice network 
node 10 a destir^ation nchvork node; and (e) nssowating tlie crosss;cmnection of each node 
along tlie path with the app^riate signallmg links in order to fE)mi flic signalled 
pemianeiit connectitjn. Tlie cf o^wjnjiect identiflcatioii information may be a unique call 
identifier for rlie permanL^t coiuiecLitm, m cii'cumstanws where the call identifiei is 
asjiodafed wiiii the permanent connection cross-connections prior to Step (d). 
Alfematiwly, tlie cnias^cojinect identification infbnnation may be a permanent 
connection patli definition specifying each ctxisa-comiection ist the patiu A idniilar metliod 
foi' converting a signalled pei inaiient ecmnecfion into a pertnanent connectton i» also 
diseloscds 
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COWTSRSTON OF A FE11MANF.NT CONWFX^TrON INTO A SIGNALLED 
PERMANENT CONNECTION AND VICE VERSA 

FIKLD OF INVENTION 

The iiiVGUliDii i^lates generally lo the field of t^onncction-oricntated dAta 
nctwqrkii and marc particularly to a nietfiod snd apparatus for cojiveitiiig a peitnanetU 
coitTteclion, such as a petcnaiifiiit virtual circuit, into a ingnalled pennaneiit coiuiectioiu 
sucli as a soft pennaneat viitiial circuity particularly withiii ai\ asyndiranous tranafcr 
5 mod[: (ATM) nctwciik. 

BACKGROUND OF INVENTION 

A pernianeiit comiection, such as a pennaneni virtual circuit or PVC, 
campiiscs a mh'cs of intercom] ected bearer channels (lier&iiiaftei' "bcarei difumcl path") 
wliich exists for a long time betweeit two or niore end-stations and is set up tluough 

10 subscription with a service pjxn^ider. The service provider defines or provisions the 
permatienl connection manualty, or attemaolively tlirougli flie use of a nelwortc 
management system (NMS) whicJi is linked to all of the network elements or nodes. If 
the pcnnanDnt vonnecticn is maniially conunissioiied, the system operator must manually 
select the route for Ihc bcarcr channel path across tfie netvfi'Oli:. Theii» tlm>ugh the use erf 

1 5 a ncUvc»rk management tenninal interface (NMTl), the system operator must manually 
coikfigure and establish each indi\idua1 bearer channel cross-connection oil each node by 
setting or adju^ng its routing table aud allocating the appropriate amount of connection 
bandwidtii. Next, die beaicr channel identifiers, e.g, VPWCI, used by tlie end-stations 
for information transfer must be juaiiually allocated and reported thereto. Tn addition^ in 

20 tiie eve^U of a failed link behvecn nodes, tilie many bearer chaimel padis earned by the hnk 
niuKt generally be manually re-TOUted» whidi can be quite a difficult chore. 
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The NMS offers Jiuuiy advantages over the nianual commissionjng of ciios$»- 
CQimects. Iti particular, die NMS ist capable of autamaticalljr computing the route acm&s 
tlic network for the tearei chaiuiel j>ath aiid auloinati(»tl1y configuring and establishing 
llie individual cros^»-G<»niie>cts. In addition^ because liie NM& is connected to each node 
throuf^ an overlay iiet^'oifc, flie nodes can inform tfac NM S about a failed link and it can 
5 automsitic^ally reroute bemer channel paths associated with the fsiiled link. Due to the 
efficacy of the NMS, niost sizeable pLrmanent connection networks employ inich as 
dc\'ccB. A commercially available exaiiii>Ie of st nctwDrk management system is the 
MainSfrcct Xpress'f 46020 Network Manager inannfadured by Newbridge Networks 
C^orporatiou of Xanata, Ojitaiio» Canada. 

10 A switched cojinectionj such as< n switched virtual comection or SVC, iat 

cieated and released on-tfac-fly by the end-stations and nodes through the exchange of a 
seiies of sig^Uing messages uKi'ng a signalling pjotocoL 1'lie signalling between nodes 
is carriul over a si^snallijig network comprising call control infiastracture disposed on 
eacJi node, and signalling links> such as a dedicated PVC, for interlacing tir 

1 5 communicatiug between fdniilar infrajjtnicture disposed on counleipjirt nodes. G«nerally» 
the signalling mcsse^ges include a "call set-up** jne^ftagc ^t by the originatirkg end-station 
to the destination end-siation ai:rc>ss the network. Tlie call s?ct-up message includes, 
amcmg things, iie destination address zmd quality of service parameters. In hop-by- 
lit>!3 routii]g, each node whieh receives tlie call set-up message consults a louting rable 

20 resident thereon in order to determine the next hop and beam* channel link towards the 
destination end-station, and eHtablishes the beai'er charmel cross-connect. In source 
routing, the ingress node mainiains a database rei>resentative of the topniogy of tl\e 
network and specifies ihe path, and optionally tlie links, for the call in the call set-up 
message. Thus;, each node wliich Kccives the call set-up n>essage is directed to progress 

25 it to the next node in ihe pre-aipecificd path, Fnespective of whieh method of routing is 
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used, ihe call will steer itself thrcnii^ t>ie iiehA'odc to the deslination end-station wlucli will 
send an acknowledgement, such ad a iijily "connecf ' message, back to the ciriginatiiig 
^d-5ladoci. A furtiKr "connect wknwledge'* Jnessage inay be iKrnt tci the destination end 
station from the oiigtnaiing end station. As a result of this exchange of messages, 
bandwidth h allocated and an end-to-^nd uiii- or bi*dtre[:ticffia1 bcaner diannel paiJi h 
5 fliei^ established . At the end of Ac infbmiation transfer, the bearer channel for the call 
may be lom down, i.e. the cross^coiinects are dismantled, by another sei ies of signalling 
messages. 

Rxiccntly, standards have b€«n adopted to pnixidc signalled permanent 
corniccticm capability such £i& sigxijalied pennani^nt \nTtiial circuits or S-PVCs (altmiatively 

10 relen^d to as ^'SPV(r or "wft permauenf viitual circuits'*). An S-PVC is provisioned by 
the systeni operator, eitlier dircclly tlirough the KMT] or indirectly through the NXffi, hut 
Ihe bearer channE;! path and tiie cnoss-connccls iherccjf ari; cstablislied by signalling in a 
manner siinikr to that of m SVC. Moi^ paificularly, thi: S-PVC is typically 
ttmiTsiissioncd by iiisttiicting an ingres^s node (via the NMTI or NMS ) to initiate tlie S- 

15 PVC. The CrM control infrastnicturie on the node crcatc:s an S-PVC call set-up message 
(e g, for bop-by-hop or ^urce routing), which is similar to the SVC call set-up message:, 
and sends it over die signalling netwojk to llie next node, wliich does ihe same. In t^iis 
maimei flw bearer chaimel path i» signalled across tlie network until it reaches the cgf^vs 
node, llie t^t^ node is able to resolve the destination addles specified in the S-PVC 

20 call set-np message, and &enAs an acknovi^edgetnent back to the ^aurce node> and thereby, 
to tlie sysieni operator The edge nodes do not, howev^, signal the end-stations over the 
usei-to-netv.'Cxk interfaces (iJNTs) thei ebetween (assuming the ^]d-st<itioas support UNI 
signalling) as in the ease of an SVC. Thercaftcr, the end-stations can be mamially 
configured to transmit tliepnox'istionedbeaE^' charinef jdentificrr?. 
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The S-PVC is aicraciivc to the service piovidei' because; fiotti the view point 
of llie custoiticr, who ismot conceiTied how flie bearer chamiL^I is created, it appears thai 
a PVC has be«i provided However, flic S-PVC provides a robust aiid effidcnt patli 
itianagcincnt straf^gy. In paiticiilai', in the event of u fkilcd link betvs'een nodes, ark S-PVC: 
csmbe automatically iv-roiiled by the ncUvaTk tbrougli the use of the signalling protocol. 
5 For example, when flie ingress node receives a message to release tlie S-PVC and the 
indicated cause for the neleaKc is a link ihi]ure» the ingress node can c^on^ult its lesideiit 
touting table, select aii altejtiate palli^ and re-arignal the 5-PVC call set-up message. Rc* 
routes con bs acoomplished stignifigantly faster usijig the disliibutcd computing power of 
the network than by flie NMS- lii additira, the recent move by the iiidBi!m>' to the 
10 adoption of sUindaids such ^l* the ATW Fomm P-NJMI protocol to enable nodes to 
dynamically exchange loutmg iiifonnatioii, and henco keep up to date about nctv^^ork 
conditions^ allows for a more nibust nelv^'ork iiecoverj' mechanism. 

Acctirdingly, with tJie advent of ^ignaJled permanent coiuiecticiis capability 
siich as S-PVCs, the need for a network msiiAgement Hy^icni providing cenlralized 

f 5 bandwidth management for the esiabJishment of beaiei' chaimei paths ik lesu^ed. In 
shoj'f, S-FVO arc taking over where cenlralized PVC strategies weie onnie uwxl. 
However, there me many large kgacj^ PVC networks in existence compi ising many 
tlioiisands of pcrniancint connections. In the prior art, if the seivice provider wished to 
convert on existing PVC network into an S-PVC network, each PVC had to be manually 

20 disconnected and n>established as an S-FVC path. This? is very time consuming in terms 
of manual operator time and the ainount of time the bearer channel paths are un amiable 
to customers. Also, .vines the S-PVC path is defined and managed by die network, theie 
is no guarantee that tlie original crosa-eonnects and bearer chaiuid identifiers, e.g, 
VPTA^CIs» will be used by the ne!w S-PVC padis, thus n^quiring much work lo manually 

25 re-configure the cnd-$tati ons. 
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SUMMARY OF THE INVENTION 

Broadly speaking, the inventioii pn>vidcs a method of CDJiveitiiig a 
permanent oonnection^ such as a PVC, into a signalled pennanenl comiectiom, such as w 
S-PVC, in a conitccticm-arientiiled network^ such a& an ATM network. Tlie melhod 
ct>nipri.wa flic steps of; (a) establisluiig signalling links between eacli network injdc along 
5 a permacienl ccnnDcticm patfi; (b) pravidiiig infbrtnaiion to identify die cross-conikecHons 
alcmg the path; (c) iiicorpoj^ig (he cross<(ninoct identification iiifoxmatton in a call set- 
up message; (d) transmitting ti^ call set-up message along flie path from a source network 
node to a destination netwofk node; and (e) associating flie cross-connection of each node 
along die path with tlie appjx)|»'laie signalling links in order to fonn the signalled 
10 pennaiieiit connection. TJic ca^as-wmnect identification infomiiation may be a luuqne call 
identifiiT for the perrnanent connection, in ciTQum&tances whei^ the call identifier is 
associated with each pcrmaaiLiit coiniection cross-connection prior to step (d). 
Alternatively^ the cross-connect identification information may be a peimarieru 
coLUiection path deXinititra speciQ^ing eadi cross-connection id the path. 

Anotlier aspect of tlie inventicm relates to fill apparatus for conveiting a 
pemnanetit coniieciion inti) a signalled pei'manent coraicetlmi in a connection-orientated 
cietwoik comprising iiiteicoiinecied network nodes. The apparatus ixjmprises signalling 
means for conuiiunicatiiig signalling messages between network nodes along a permanent 
coimection path. A nctwoik manageinenl system is connected to llic nL^ork nodes along 
20 the path» and includes mL^ins ftr pnoviditig inlormaticn] to identify a bean^ channel ci'oss- 
comecUon madts on each network node along the path. Call processing means arc 
distributed wi each node along the path for incoip[jrating the cixjss^tuiett identification 
information in a call set-np message, snlgnalhng the call set-up message alojig the path 
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ii'oin a souic&iiode to a destiiuidan nculc, and associztting cro^s^eunncction identified 
on each node along tfie patli with the signallitig means to fomi the sigtiAlled permanent 
connection. 

In tlie preferred cmbfidiiiiqnt, the iieti^'oi'k management system (NMS) 
maintains a database of all PVCs and ihcir paths in aii ATM iiecvt'ork. The NMS 
5 establi&lies a tanique identifier for each ?VC in tlie network and transmits the luiiqae 
identifier to each node along die path cif a given PVC. The node^ tag ot othenvise 
associate the unique identifier of catih PVC wifli the coiresiponding bearer channel cross- 
cunncGts cstsWisJied tbeieoiL Means are pnuvldcd for establishing AIM ^jgnalling links 
between eacli pair of nodes in the network, Tfte NMS instrucls the ingress node of encli 

10 PVC to signal ovsi the signalling links a soLatcc*routc4, S-PVC call set-up message, which 
includes the unique PVC identifici and a "convert PVC into S-PVC" instnictlon. EacJi 
nodc^ including flie ingress node, which nxdves this S-PVC call siit-up message seai^hes 
for an acd\'e cross-ctinncct that has been pieviously Jahdicd or tagged wifli the \miqiiii call 
identifei' and, if a match is fimnd, uses the existing, tagged, LToss^connect to ))rogress the 

15 S-PVC: call »et-up, Wlien the S-PVC call sef-up nieesag^ readies tlie destination or egress 
network node^ an acknowledging connect message is sent back to the ingress nude and it 
signals the successful conversion of ihc c£>rrcsponding PVC into an S-PVC to tJie NMS. 
ThereaQer, the NMS delete* the converted PVC fiinn the NMS database. 



2D4»6«M 
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BRIEFDESCRTPTTON OF DRAWINGS 

The f(n€igoin£ juid ofli^ aspecLs of the inventian will becoine marc apparent 
iam\ ihc ib1]owiii£ desciiplioii of the prcfcrrc^d embodiment thereof and the acQompaiiymg 
dra\^'iitg& which illustrate, by way of example, the principles of the inventicm. Tn the 
drawings: 

5 Figure 1 is a diagiaiti of a reference netwoik showing cxtstinB PVC paths 

diBTiein; 

Figure 2 is a schematic diagracn showmg how the bandwidth of a physical 
interface is i>artitioned imo variolic type* of connections and signalling links; 

, Figure ^ is a sclieinaiic diagmn of a siTuplLfied database structure employed 
10 on an NMS foi' Jiepiieseiiting a PVC; 

Figure 4 is flowchart of a method according to tlie pnsferrcd eanboditneiil 
for conveitiiig a PVC inlo an S-PVC, 

Figure 5 is a diagram of fihe reference network Khowing signalling links 
e«tab]islied parallel to the existing PVC links; 
15 Figuie 6 is a diagram of an infbnnation eletnxint (IE) wfliich carries a unique 

netv^'ork-wide identifier thr labelling a PVC destined to be converted into an S-PVC; 

Figure 7 is a achcraatic diflgrain of a simplified database structuTe for 
representing a bearer channel cross-coiuiecLion on a netwo±node; 

Figure 8 is a disigrani of m S-PVC call set-up message according to the 
20 prefened emboditnent; and 

Figme 9 is a diagram of the refeience nctwoilc showing S-PV<^s replacing 
the prior PVCs. 
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DETArr^ED DESCRII^TlON OF PREFERRED EMBODIMENTS 

The network eimraninenl in which the preferrecl eimbodimeiiL operatca in 
js ail ATM iifilwork which employ* the Private Netvk'Oi'k-to-MeLwork Intoface (P-NNI) 
protocol described in the referefice "Priv'sitc Nctwork-Netwoik L^teriace Specificsdion 
Version LO (P-NNI 1.0)", doc. no, af-p-ryij^OSS.OO, Mardi 1996, piibti shed by flie ATM 
5 Foniin, wliich is incoiporatcd herdn hy rcftren w in its entii^. A xefecencv: P-NNI ATM 
network 30 which carapiriscs a plurali^ of inteixroimeeted network elements or nodes 32 
is shown in yig. 1. For ease of rcfcicsrce. individual nodes are ick^ntiilcd by an 
aipiiabelicaL ^ufHx, e.g.. A, B or C and refeienced eletnenl^ of ji gK-cn node Eii^ nlso 
generally labelled with die same ftnfiix u^vcd to identify tlie node, llie nodesii 32 aro 
10 inlerccnnecti:^ through Jtfaiidard ports or physical interfaces 34, such as well kiiomi OC- 
3 , OC-12 and DS3 fibre optic or elcLtricd interfaces. 

1% 2 shtjws hm' tile bniid^^idth of a given physit^^t interfnoe 34 is logically 
partiticnicd in the |)refened embodiment into "\irtual paUi (\T) tiunks" 36 (ncit shown in 
1% 1) which comprise a plurality of SVCs and an associated P-NNI signalling Imk 38 

15 and a P-NNf routing link 40. Mont: Rpcoitically, each node 32 [itmipriges a P-NNl 
signalling module 42 (Fi^T. i ) for caiiying out a P-NNF signaJling piotocoi, which in based 
«n ATM Fonun UNI signalling with extensions to support P-NNJ fiinctions. Peer 
signalling modules 42 coTnmunicate over the P-NNl Kignsilliiig link 38 theiebtitwcBn. Tlie 
sijjnalling lirk 3R is a viilual chrcuit dc;<]icEite4 for the communication of signalling 

20 InfounaLion between net^^ork nodes with respect to a plwality of SVCs (or S-PVCs, 
wliith use SVC services) associaied with a given W trank. Collectively, tlie signalling 
modules 42 and asi^ociated P-NNl signalling links 38 provide a signalling means for 
forwarding or carrying P-NNl signalling protocol messages, including connection- 
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orieiitated messnges such as call Set-up, Call Proceeding; Conneci and Release messoees 
as defined in the P-NNI i^eference^ to aiid between nctworic nodes 32. 

SiiTiilajly, eadi node 32 cotnpriseft a P-NNI routing module 44 for canying 
out a P-NNI louling pnotoccl wlicrcjn nodes exchange topology iitfoimaitian witli one 
another over the P-NNI itniting links 40 in order to dynamically compute path^ through 
5 the network. P-MNl routing l{nk» 40, which are ptefentbly also xiitaal circuits 
associated mth a correspondiiig irucik group, carry P-NNI routing protocol messages such 
as IIello» Pl^P, Databiisc Sunraiaiy, PTSB request and FlSPs acknowledgement 
messages to and from neighbour node^. FurthLT intbnnatioci legaixliiig ihe P-NNl routing 
and signalling protocols may ha found i" the above noted P-NNl reference. 

10 Settle of the bandwidth of flie pliysical interface 34 is also leserved for 

PVCs 4fi. Since the PVCs 46 are not established by signalling, tliey arc not associated 
willi Ihe VP tnmk5?36. In "Fig. 1, tvvo PVCs 46'^' and 46^ are shown comiected between 
customer preinidc equipment 2DA and 20B thfougli different network jwfhs. Cross- 
connects 47'^^ 47^'>B, and 47^^^Es associiatcd with PVC46^^\ and cross-ccmnecta 

15 47^'-^A, 47^t:, Al^D, and 4r^>R associated with PVC 46<^ are also symbolically shown 
in Fig. I. (Fig. 1 , liowevei; does not show any of the \T trunks 36 or a&souiatcd P-NNI 
links 3g and 40 esLablifihcd between nodes 32.) 

The network 30 is also connected ttj a nct\^'olk mauagement system 
(NMS) 50 such as described above. In the prefeired embodiiucnt, the NMS 50 is 
20 connected (o tlie network nodes 32 thiough a dedicated virtual contix>l channel (partially 
shown in Fig. I by refej ence no. 52), but in alternative embodiments the NMS can be 
connected lo llic nodes through an overlay liontrcl network, e.g.> tlie public telephone 
uetwoik. ihe NMS 30 maintains a database 54 that stores netv^'ork topolog>' information 
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for each PVC nuuiaged by it Fig. 3 illustrates a (siitipMed) call definition record 12 
cmpkyycd by tiie NMS 50 for describing or deCiiiiig ccxnnK^cticns sucli as PVCs or S-P VCs 
TsiaTisiged by it Tlie rccojid 12 compn\«c» a sjciurce end-point fidd 13 for storing a source 
or originating eaid-poijnt of the call, and a destination end-point field 14 for sloring the 
destiiiatiou point of Itie call. (As mentioned, tliese will be die ingress and egress points 
S info the netvb'ork 30.) Li the ju^feited embodiment, an "end-point^ ccmprbed a ncrtwork 
node address, ptiyrical pent id^ntifer, virtual path idenlifier (VPl) and xiTtual connection 
identifier (VCI), although in alteraalive equipment other indicia may be used depending 
oil tlie configuralion llicreof. A call type field 1 6 indicates die lype of ccmncction, i.e., 
PVC or S-PVC. Tlie lecord 12 also includes a pointer 17 to a path definition 18 which 
1 0 ill tlie piie&iitd emboduneiit compriKCR a linked list featining enlhes 13a to I Sn, each of 
which identifies a »pecif(c cross-connect made on a node disposed along tlie connei^tion 
path. 

Fig. 4 illustrates a method accoixliiig to thi^ prcfemed emboditnenl for 
conveiting existing PVCs 46 managed by the NMS 50 inio S-?VC«^ 55 (see Fig. 9) 

15 majiaged by the network 3D. An imital sicp 60 involves establishing VP trunhs 36 
between adjacent network nocks 32 so that aP-MNI sigjialling link 38 will exist between 
each successive: pair of nodes ."^2 in the path of any given PVC destined for u>n version. 
Thi5 is shown in Fig. 5, wh4:ri: VP trunks 36 we establi^d parallel to the existing PVC 
links or beartr tihannels of PVCs 46^'^ and 4S^^ in network .^0. The manner in which the 

20 VP tnuiks 36 may be established will diflfei* depending upon the nianufactui^r of thcj 
network equipment and {lie specific operation dicrcof, but typically VP trunks, and more 
generally P-NNl signalling Ihiks, are nianiially provisioned by a hunian opeiator thniugh 
an Interface such a» the NMTl, as known in the art per sc. TJie VP trunks 36 may be 
established specifically for the conversion of PVCs into S-PVC^, but previously- 

25 established trunk grcmpj? which lutve existing SVC or S-PVC traffic may ako be used. 
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Once a given VP trunle 36 i$ established, t1i« coirespondiiig pair of nnde^ are able to 
coinmuiiicate P-NNI signalling icifcnnaticni over tlie P-NNI signailitig link 38 
tlietebet^een, whereby SVCk may ften be established williin the corrc^onding VP 
trunks. 

Til process step 62 (Fig. 4J. the NMS 50 creates a unique, netvvor Jt-wide, call 
5 identifier Cm' each F VC 46 nisiiui2^d by the NMS whidi is destined to be onnvcitBi (The 
call identifier is stored in a Call ID Tag field 15 nf the NMS call definition ttccid 12 
shown in Pig. 3.). The WMS 50, using the virtual coutt'ol cliaiinel 52 and a suitable 
Li}inmuni(;atioTi8 protocol, ti'aosmits a cross-i^onncct update message to each node 32 in 
llie path of a given PVC 46. The «;n)«8-coimect update message, v^ hich includes the PVC 

10 cross-etrancct end-point infoimation, fomards ihe luriquc call identifier for the given P VC 
and institicts the node to store vi ctherwise associate (lie unique call identifier wifli the 
corresponding PVC cnoss-connecL made on the node. Tims, for exajnple, in the refewice 
neiwoi'k 30 of Fig. 1. nodes 32A, 32B add 32D and 32B rx:ceivc the unique call identifier 
associated witii PVC 46^^^, and nodes 32A, 32B and 320 and 32Ji receive the unique call 

1 5 identifier associated with PVC 46^^ 

llie prefcrrcd structure of tiie unique call identifier is illusti'ated as an 
information element (IE) 80 in Fig. 6. The data pojtion of IB 80 preferably comprises 
three fields: a four byte address field 82 repjesentative of the ingress node (altemaltvcly 
referred to in tlie art as the "source point" etwlej; a foitr byte field 84 representing a unique 
20 number selected by the NMS; and a foui bit field 86 representing the cieator of the call 
identifier, wliich Lii tliis case is the NMS. Collectively, these three fields uniquely identify 
a call sucli as PVC 46 across the iietwoi'k 30. 
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Fig. 7 illush^tBS a (simplified) data stnicture for defiiung acms^coiuicct 
on iadividual node& 32. A given cross-connecdon is repredented hy two entries 90 and 
yo'. Each cntr>' comprises an "end-poiaf * field 52 which spccifiea one end-poinl of the 
aoss-connecliott, e.g. phyaicat port, VP! and VCI. The cxitr>' also includes a '*mate field" 
100 which paints to counterpait eiitiy 90* which indwate$ the opposite end-poifiC for the 
5 cross-cofutect. 

Uach entiy 90 also includes awiet}' cfclhtif fidds, inclvduigr 

a. a "call type" field 94 which jspucifie^ t3ie type of coititiectioiL the 
cotticspiividiTig cross-connection is, e.g. PVC or SVC; 

b. a "call TD" field 96 for sioring the above-described unique call 
1 n identifier siasociate with the conneciton; and 

c. othei atti'ibutes 102 specific to die t>'pe of connection. 

Accordingly, upon recLipt of the cross-cojuiecf update xncss^ge from the 
iSfMS SO, at priJCL^ss step fyi (Fig. 4) each i\ode 32 s&yrvs the unique call idecilifcr with the 
cross-connect entries W and 90^ ijpccifjcd in flie update message. This enables eveiy PVC 
15 CrossConnect] nn in the network 30 to be associated with the corfespDitcIing PVC and 
provides a "ta ail" of PVC onoss-connccts which can luiiquely be followed across the 
network 30, as d-LHtcribed in greater detail bckiw. 

At process step 66, tlie NMS 50 identifies the sonfce or ingress node for a 
given PVC and> nsijig the viflnal control channel 52, passes the tall definition record 12 
20 and associated path definition 18 of a FVC to itx ingiess node along with an insti-ucfion 
lo ihc ingresR no<le to .coaverl the given PVC into an S-PVC. Thus, for exjirvipJe^ ingress 
node 32A in reference network 30 receives two con\'CTt instiiictions or messages^ one in 
respect of PVC A^'^ and the other in respect of PVC 46^^. 
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At process step 68, the ingre&a node creabes a P-NNI soui'ce-i^t^d S-PVC 
calt act-up message 108, sho^n (simplified) in Fig. ft, as generally specif lul in Aimcx C 
of die P-MNI referencep ^ stignsilling die set-up of an S-PVC aci'oss flie network 30. In 
the preferred onboditnecit, die S-PVC cuI) set-up message includes die following 
elements: 

5 a. the unique call identifier IB ^0; 

hs a designated transit list (DTL) 110 specifyitig esicli node and 
iniermediaty Itnk (e.fi-, VP tratik) along the path of the giwn PVC 
destined to be converted into an S^PVC; and 
c. an instinction 111, such as may hs pm^Kdcd h>' an oijganizdtiDnal 
10 spccifio IE, whicli infomiB the nodes leceivinj die S-PVC call set-up 

message 108 tx> associate flie S-P\'C being signaTlcd with an existing 
crc»K»-LX)nTicctioii tlial has been previously tagged with the identical 
call idmlifer, witliout dismantling fliis cioss'comiect. 

The P VC to S-PVC cotivcrL insirnction ill infonns the ingiess Jiode 32A 
15 to construct DTL 1 10 based on the path detinition 18 of the ^xcn PVC, The DTL, as will 
he known iv thoi^ skilled in the art, h used in the P-NNl protocol to specify each node 
(aiid optionally, intennediaiy link) for jsetting up a switched connection. Kooki^ in Ac call 
procc»sint5 software of itigress node 32 A insirucl it lo use DTL LIO based on path 
defsnitioii 18 latherthan constructing a DTLin the conventianal msinnei based <m intmnal 
20 network topology tables. 

At pnjocss Jifccp 70 (Fig. 4), the S-PVC tiall set-up message 68 is signalled 
fiojn tlie ingress node to the destination oi egress node along the pa*h of the PVC being 
etmvertcd. Euch node wldch receives the call ^C-up message 108 seajche& it» Cross- 
Connect definitions ibr a call ID matching the one in message 10S. If a match is 
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f(>uiul» llie tu>de then modifier or rtitags the uall tj'pc; field 94 of tTie correspoiidnig ci'oss- 
conn^Qt definition eiitiies 90 m\A 9Gto indic&fe that the tagged cross-coimcct ia a^sodated 
with an 5-PVC as opposed to a PVC Thh cauitLa (»r the node otherwise causes) the 
signallmg module 42 of the ixode to assume sigiialliiig respotisibilitics for the bearer 
channels (Le.> tlie pi^-exisling PVC links) tNitvv-cLii the node aisd adjace^it nodes along the 
5 pafli of tlie PVC Iwiiig conveiled. In the preferred embodiment each physical port and 
a range of VPI values associatt^d therewith uniquely map onto one VP trujik 36 and Lhus 
each end-point of tlie tagged ciossrcoitnect (identified by physical port/VPI/VCT) maps 
onto a piedeteimiiied VP Uunk 36 and it$ as^Mjciatcd signallmg link In tliis manner, 
the taijged cross-connects of eRch PVC being converted become associated with the 
}0 appioprjafe signalling links 38. 

If should be noted that the node does not dismantle tJie matching or tagged 
cross-connect by deleting tlie aoss-comiecl defiintion entries 90 and 90' and tlien cieatiiig 
new entries. Rather, the entries are merely lelabelled in ojder lo avoid diarnpting data 
flovi' over the existing oonneclion. This is symbolically shown in Fig- % where the pre- 
1 3 exiting cioaa-eonnccts 47 are now utilized by S-PVC 55"^ and S-PVC 55<*' which have 
replaced previous P VCs 46^^^ and 46^^ 

Once the S-PVC call set-up message lOfi reaches the destination node 32, 
tlie signalling module 42 thereof is able to resolve the deslinatiun end-pniiit specified in 
DTL n 0 of tlie S-PVC call sehup mcsisage 108, The destination node, as ifi kmiwri in the 
20 mpers4^, signals an ackno^'tedgement, such as a P-NNi "txjnnccst"^ message, back to the 
ingiess node 32 u&ing the signalling means. At tliis point, the ingress node which 
originated the S-PVC call set-Uj) message lOS is able to a^^cextain that the coaesponding 
S'PVC lias been suocessfidly estabhshed. It shwild be noted tliat as per the P-NNl S-PVC 
protocol, the ingress and egress nodes do not forward llic signalling messages to the 
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customer premise cquipmcnf, and diuR Ac cross-coniiects liiilciiig the edge network nodes 
32A and 32E to the connected customer prejnise equipment sire: not modified^ as 
symbcUcatly shown m Fig. 9. 

At proGcsis step 74 (Fig. 4), once the ingress node 32AiiAS been signalled 
that tlie S-PVC has been successfully esLablt&hed, Ihc ingress midc then transmits a 
5 message to the N MS 50 over thi; virtual control cliannel 52 inrfbaiiing the NMS 50 Thai the 
given PVC lias been successfully coiiverred into an S-P VC. The NMS 50 accordingly 
deletes the ooiiesponding path definition record IS troni its datalNtse 54 (but keeps the 
call definition 1 2 and reflags it as an SPVC path type). 

If foi some reason, sudi as a failed or non-existent signalling link 3ft, a 
10 givet\ PVC cannot be convLTttid into an S-PVC, tlie S-PVC call set-up message will he 
aanked back to (lie iiigress ttode 32A in acuordancc with the P-NNF signallttig pi'otocol. 
Jn thift Dvcnt, tht ingress node transmits a itiessage to the MMS 50 informing it that a given 
PVC was not successfully Donvcrtmd into an S-PVC. Tlie NMS 50 then informs the 

1 5 " The DTL II 0 is preieial>1y fonnatted in acooidance with the P-NNI protocol 

so tliat the source-routed S-PVC call act up message can be processed by the network 
nodes 32 jsing pnc-existing software. Those skilled in tiic art will appr^dat? that a P- 
N^^^ DTL specifies tlie nodes and (optionally) the intenuediaiy links, in a source-ri)utcd 
call set-up message. However, each node whidi progrtisscs the call determines which 

20 paiticnlai* vimial circuit (i.e., VPm:i) should be used on a pre-specificd VP trwk based 
on its available locat re«ource*. Tlius, the unique call identifier is requited iji the 
preferred einbodimenl in order to identify the particular crossnconneetifms of a PVC 
destined for iXinvcratian since this information is not otherwise pro\'idBd i" the pieferred 
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DTT. 110. In altcmativc cmbodiinfinls^ liowevet; die call Mt-up message could include ur 
ii^ity (e.g., as em oi^auizational specific IE) the full path defmidon IS of ffae PVC b&iiig 
con\^d. This enables eaoh node to icadlly identify' the crc&s-connLxt dcrfimtlon entries 
90 and 90' wluoh must be modified fli«recm, i^ith^ut recourse to llie unique call identifier. 

The preferred eitibodinient has alsci employed a souice-iv)uted signalling 
5 protocol for establishing S-PVCs. A liop-by-hop sifiiialliiig protocol may alternatively be 
used, in siich ecnbodimentii the unique call idcnliiiei h preferably used to indicfite tlie 
croaa-connect whicli must modiijed since no DTL is pncivided in st hop-by -hop call set- 
up jnessage. In addition, hookK have to be provided m the call processing software of 
edch node m&lructing it to progi ess the call set-up mcsssiire t{] the following node in the 
10 path of the existing connection (whwh is indicated by tlie existing aoss-coiuiection) laflier 
than consulling Ihe lesideiiinode routing tables for dirccticmi^ on how to progne&ft the call. 

In another embodiment, instead of seiidiitg the call setup message over the 
sigtisUiiig Jink, the message may altcmativcTy be cnf^apsulated in a special operations, 
adniinistratiim and maintenance (0AM) type cell wliich is sent by tlie source node over 
1 3 llie actufd bearer chjinnel of tlie l^VC conngction to the dcstinatinn ncidc. Each node along 
the PVC connection traversed by this 0AM cell extracts tl>e setup message, which it 
processes in the same manner previously de^ribed. 

A yet fiuthei' alternative maybe einbodied by the NMS directly controlling 
each node within the PVC cotmcction to invoke the conversion process according to the 
20 invention. Upon recept of a cjos&-connect update message fiotn tbeNMS, the node would 
asBucvite the identified eios^coiinecl with die signallmg subsysiem as described above. 
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'[hexc may also be instsaces when it is desired (o convert m S-PVC into a 
PVC. For iustaace^ it jxiay be desired to ruplacc % service caid (i.e.| haidware) whiuti 
provides Ihe signalling module i\inctions foi a given node wiUi a new card, without 
ailecting aU of the S-PVCs managed by tli^ eard. The piefeited pioceduce for dciing $o 
without af&cting datsa flow o\'er the beaier cliAiuiels is: 

5 L. Ilie nodi: requiring servicing (heteinafter "initialing nodc"^) creates 

a unjque call Ldetitifier IG 80 (with ftcld S6 appropriately set) for a 
given S-FVC destined for convention. The initiating node then 
sciads cross-coLUiect uj>date messages over the viitual control 
dmxvd 52 tj i;ach node m flie path of tlie S-PVC in order to tag the 
1 0 cToss^oimecf s diei\^or and pro\i dp a trail whidi can subsequently be 

followed. 

2. The initiating node sends on S-PVC release mcss^ for each S-PVC 
destined for convcxsion. The 5-PVC release message includes a 
cause IE, as kroiMi in the art, which, for the purposes of the 

^ 5 invention, iiisirinils cadi suhseqnent node wliich recdvcs the 5-PVC 

relea^ cncsitage to release or disassociate the corrcsTWuding cross- 
connect frojn the signalling module fiiei^on. However, unlike 
convenliohbl practice, the cause 115 also instructj the nodes not to 
dismantle tlie existing cross-comiect in order lo maintain data flow 

20 lliercovCT. If desired, tl^e S-PVC rdea^^c message can also cany the 

unique call identifier IE jwid tlie step of tagging the affected, 
exisdng, cn>^con]iect5 can occur at thi$ stage laflier tiian at step ( 1 ) 
above. 
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3. Optionallyp tlie NMS 50 is employed to rebuild each S-PVC mto 
FVCs by following tfac ^m\^uc call identifiers across tlie network. 
Tli« NMS 50 may also relabel the call lype field 94 of the 
correspotiding node cross-t^nnncct defmition eiitiies 90 ftiid 90^ to 
indicate the connection is aPVC. This step provides added aecurily 

5 10 die cotiversion ikrocefis by cns^uring diat S-PVCs in the process of 

conx'ersion are ni onitored by an exf ei'nal entity. 

4. Once all the S-PVCs associated with tlie initiating node are 
convei'ted to ? VCs, Lhe service upgrade of the Initiating node may 
pix>t:ccd. Thcfcaftcr, an operatoi may employ the app!£0|Miale steps 

1 0 for converting PVCs into S-PVCs as prcxdously described to letiun 

to the network to its origiHal state. 

AltemaH vely, iiisteeid of releaslj^ the enlke SPVC ccmnu^tion (end-to-eiidX 
a node can be coniroUcd to convtit its 5iPVC ctioss-connect to a PVC cros^comioct and 
that midc in tum signaSs botli immediately adjacent nodcar only to convert their lespective 
] 5 cross-<onn&wt& as well, 'llie adjacent nodes, however^ do not fiu'Oier signal the oonvcrsion 
along the SPVC connection (i,e., not end-to-end), lhe cross-ciinnccts can be converted 
by an SPVC comieciioiL at the node and it$ adjacent nodes following a similar procedure. 

Those ^illcxl in the art will appreciate that numerous modifications Qud 
variations may be made to the emboditnenls discnsscd herein witliout departing bxnn the 
20 siurit and scope of the invention. 
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CLAIMS 

1 . A niethod cif comieiitiiiB a p^maneni ixuuiucticm i nto si signalled permanL^t 

connection in a connectioA-orieniated nchvoric, wheieia tbe permanent connection 
comprises an existing bearer channel cix)S5-coiitiectif3n cm each network node along a path 
of tlie permanent eonn&ctioii^ said inediod eompri^ng flie steps of: 
S a. ciitablishing signal I iiig links between the network nodes in said path; 

b. pro\ndic]g Uifoitnadoii ID identify the existing bearer channel ctors- 
conneelions alcmg said path; 

c. incorpenntiitg said cross-connect idcntiticatiom iiifonnalion in a call 
3et-up message; 

10 d. transmitting said call ^et-up nie^jfage aloug said path fruni a source 

network node fo a destination nctwpTk node; aiid 
e. associating the existing bearei cliannel cross-conn wtioii of each 
node along said path with the appropiiate signalling links to form 
said signalled permanent coiuiection. 

15 2. The jnefliod according to claim I, wli«:€in said croas-connect identification 

information compHsci^ one of 

i, a unique call identifier for said pennantait connection^ wJicrein said 
tall identifier is assodatud with tlie existing beaier channel cross- 
collections pricjr to Step 1(d); and 
20 ii. a peimanent connceticm p;ith defuiition spcddying each existing 

bearer channel crossrconncclion in said path. 
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3. The nieLhod aoDordmg to claim 2| wheancin said csill set'-up message is 
fiignallcd over s^id signsUing links and ait auknowledgement message signalled to said 
source ]iode from said destinjition node confjriniiig the ftucccssful cslablislunent of said 
signatlcd pemfiaiient coiuiectioii. 

4. The mefiiod accoivl mg to claim 3 wherein said sigualling links are ni amially 
5 profvisiojied. 

5. Tlie method according U) claim 4, whieiciin said unique; call identifier for ihe 
permanent canncction is cieiited by a neiwoik mma^^ent system and transmitted to each 
network node along said permanent ccnnectioji path. 

6. The method aucnrding to claim 5, wJiencin said call set-up mes&a^ 3$ 
10 created by one of said source node and staid netvi'crk management »t>'8tem. 

7. Tlie medu>d accDnling to claim 6> wJietein said call set-up message specifics 
tlie intei mediate nodes along said peimanenl connection path. 

8- Tlie nieihod according to claijn 7, wherein said permanent ctranection is a 

pcimancnt viitual conneclion (PVC) aJiid said signalled pcmianeiit connection is a soft 
1 5 pennaKie^it vir lual comictition (S-PVC) of an aisynchmnous transfer mode (ATM) network. 

A nictficd of convening a permanent comiecli on into a si gnalled pexmaiacnt 
ccmnecHon in a conncctitm-orientated network, when&in said permanent cotmection is 
managed by a network manaBemeitl- sy stem which stores a permanent cojmeclion path 
deftiiition specifying esdsling bearer chauiiel crass-ccmnccts innde on each network node 
2D along the path of the pemiancnt connection, said niGtlio<i comprising the steps of: 
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a. Gfttablishiiig signalling linles between th& network nodes along said 
palh; 

b. providing infonnalion t» identify th& exisLtng buirur channel cix^sd- 
conncctions siloug said palli; 

c. incorporating said cross-conned identification infontiation b a 
5 signalled pcnnan emt connection call set-up message; 

d. Siignalliiig said call set-up message over said signalliiLg links along 
said path Ijcom a souirce nefwojt: node to a destination netv^'ork ncdc; 
and 

9. employing ^aid identified existuig bearer channel cross-coimection 
1 ^ on each said node for said signalled pennaiieiit comiectjon, 

10. The nicQiod according lo claim 9, wheneiii said civ&s-cimnoct identific&tion 

infomiatlon compt'j&cft one of 

i. a iMiiqiie call identifier for «aid path» wherein said call xdeiiLiIier£{ h 
tranjfniitted by said tietwork management system to each said node 

1 5 prior to step ^(d); and 

ii. &aid path defiiiitLOil. 

ll- jneLlLod atJDording to cJaira 10, includitig the step of signalling an 

aclniowledgentefit mcsaage to said source node froni said destination node coiifinnijig the 
successful establislinient of ivaid sijsnaUed permanent connection. 



20 



'2 l^he method according lo claim 1 1, whereiii Sdid network liianagcincnt 

system deletes »aid p^nnanetit coiine<ait>n path deftnitton thcrelroiii. 
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1-)^ The method siccordiiig to clairn 10, wlier&iii said KignaHuig links are 

manually pn»nsioJxed. 

14. The method according to claim 10, wherein sat'd call sel-up message is 

created by one of satd .source node and said netwcifrk TnanageinenL system. 

J5. Tlie method aLcarding ta claim 14, whereiti said call ^L^-up message 

specifics the intemiediate nodes along said permanent connciction patli. 

16' The method accorditig to claim tO, wherein said permanent connection is 

a piimiancnt >i]tnal connection (PVC) and said signalled permanent connection is a soft 
pemianenl virtual connection (S-PVC) of an asyiichimous transfix mode (ATM) nctv^^ork. 

17. Apparatus for converting a peimaneni connection into a signalled pemianent 

ccmnevtioci 111 a connccticjn-orienratBd network comprising inlcxccmnccted network nodes, 
said appsiratus comprising: 

sigiiaUing means for communicating signalling messagpst betvk'een network 
nodes along a path of said pennanent connection; 

a net^^'ork management system, connected to said network nodes atong said 
path, said system including means for pro^'idijig information to identify an existing bearer 
ciiannel cross-coiuieclion made on each network node along said path; and 

call processing means distributed cm each said node along said path for 
incorporating said cnias-connect identifEcation infonnatinn in a call set-up messagCti 
signalling «aid call set-up tne^^sage alojig said path from a source node to a destination 
node, and associating die existiug bearer channel cross-cataiixtian identified on each said 
node along said path with said signalling means to form said signalled permanent 
coiwectioTi. 
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1 8. 'lie apparatus according ID claim 1 7, whei'ein: 

said cJOSS^coDncct identificatLon infomiatian comprises a unique call 

ideiUifier; 

snld nelwork manageiTient system c^oniprJ^es meai\& for transmitting said 
unique call ideniifii^ to the nodes along said path; and 
5 said nodes inK;Iuile means foi associating ihe uiiiqne call identifier witli fhe 

corrcspondiiig existing bearer channel cross-connoction. 

19. The apparatus accoixIiHg fo claim 17, wlierelii said orow-coiuiect 
idenliGoatioin infoimation comprises the specific identity of aTl said existing beaver 
channol cross-coiuiection^ along said pafli. 

20. The apparatus according lo claim 1 R, wherein said pcmnEiuent connection 
is a pcnnaneiit viilual conncctinn (PVC) and said signalled peimatieni connection is a soil 
pennanent viruial ctinnection (S-PVC) of an aKynchionous Uanrfer mode (ATM) network, 

21 . The apparatus according lo claim 1 9, wherein said pem^aneiit conncotion 
is a permanent viitiial coimecticrn (PVC) and said sngnalled permanent eonnection is a soft 

1 5 permanent viJtual cciiiieetion (S-PVQ of an as>'nd]ronons transfer mode (ATM) network 

22. A meUiod of conveiling a signalled peinianeiil connection i nto a pmnanent 
conncetion in a data iran^ission netwoi'Jt whieh includes a signatlini^ iiet^^'ork ftrr 
establisliing and releasing swilched winnections, whiirein said signalled pcnnAuent 
cormeetion comprises a seriea of bearer channels cross-connected each network node 

20 along a signalled pennaneait comection path, said nied*od com])rising the steps of : 
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a. signalliiii; a release message froni an iiiifialii\g iiLlwork node, 
i^'herein said release nicssaj^e canies a conversion iiisuikciton; 

b. progressing said release memgc to the network ttudc^K situated in 
^id patli; aiid 

disassocktini; said beaie^r cbaitnds frain said sigtudlmg network 
5 without disinanlling said cross-cotuiecttons in response to ^aid 

couveisicm instruction, 

23. The raetliod according tt> claiJH 22, including tlie step of kbelling said 
crosR-cciiEsectious as being aswciated with apcmnanent coiuiecLton. 

24. I'he method according lo claim 22, itickding the xtcps of : 
wtaWcshiiig a unique call identifier in respect of said sigtiallcd pemiauem 

coimectioii; 

traiisuiLtting said uall identifier to the network nodes siLiiatx:d in said path 
aiid tagging said crusiR-connects with said call identifier; £tnd 

fcjllcwiiig said lagged cross-coiutecls to build a pennanent connection palii 
15 definition leccid. 

25. The method awonJiJig to claim 23, wherein a nctvi'cilc jnanagemunt system 
cajries o\ii the step of follovt'ing Kaid tagged croiis-connects to build said peitnancnt 
connection path definition record. 

26 The method according to claim 25, wherein said network management 

20 system labels «aid cross-oonnccrions as being associated wdi a pcmianenl connection. 
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27. The appaiutus according to claim 2$» wherein said pennniieiit conncctian 
is a perinaneiil v-irtual coniieciion (PVC) and said signalled pennancnt ccraiiection is a soft 
pemiancnt x-iitual cojmecti<»i (S-PVC:) af an asynclironcus tr^inKfer mode (ATM) ncti^'o*. 

28. A mefliod of codiveitin^ a p^igiiieiit coiuifiction into a signalled pmnanent 
connection in a coimcction-oi ienrated nelwuA, wlienciu said pennancnt cowiieotioti 

5 comprises a series erf beaies channels croi^s-connecfed on each nL^twork node along a 
pfimianent connection path, said mefliod comprising the steps of: 

a. establishing sigiiaUing links bctweca flie network nodes in said path; 

b, providing infaraiation to idenlify existing ccoss-couuiections for flie 
hearer channels along said path; 

0 c- kicoipDTating said cross-connect identification infomiaticn in a call 

^-np message; 

d. signalling snid call set-up message over said signalling links along 
said path ihim a sauice network ncjdc to a destination network node; 
and 

5 c. as^ociatLiig the bizar^r cbannels along ssiid path witli ihe appropriate 

sngnalling links williont dismantling said crxisting crossrconnections 
in 01 der to form said signalled permanent coiuiectiom. 

29. The method according to claim 28> \v'hcidn said cioss-conncct identification 
infoTniatiou comprises one of 

* i. a nnique call identifier for said pcmianei jt connecri()n, wb ereiii said 

call identifiei' is assodated with die exi s^ng cross-cotmcctions prior 
to Step 28(d); and 

ii. a permanent connection patli defuulion spcciiyijig each exiting 
cross-connection is said patli. 



http://patentsljc.gcxa/fcgi-bin/any2htnil?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fh^ 2/1/05 



. Eatent 2255383 - Drawings 



Page 2 of 3 




http://patentsl.ic.gcxa/patimage.pdf?page=drw&patent_nuinber=02255383&out_lang=EN&v... 2/1/05 



- . • 02255383drw.a^ Page 2 



Page 2 of 3 



CA 912SS3f(3 l!>!>f(* 12-04 



c-4 



1 




http://patentsljc.gcxa/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



. . 02255383drw.a^ Page 3 



Page 2 of 3 



cO 



1 

i 



o— 



J 



CO 



-1 



T 



'I- 



h ■ 



*1 



a. 



1 



.S- 










1 


r 


a. 

-s. 
•4. 


P: 


r 




— ^ 


IT* 






o 







T 



http://patentsl.ic.gcxa/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



, , a2255383drw.afp Page 4 



Page 2 of 3 



tins 



i — 



I 



CP- 



node 4o taxi^^ 



Urn. *Vc ttivi fjpn«^ 



I 



At,t/.«wl( 



I 



4x 



http://patentsl.ic.gcxa/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



„ , . &2255383drw.afp Page 5 



Page 2 of 3 




http://patentsl.ic.gcxa/fcgi-biii/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



- . Q-2255383drw.afy Page 6 



Page 2 of 3 



CA DllSSJItJ l!>!>R-l2-»4 




0 Q 0 0 I 0 
Coltrd InfbnnBtUkit Element Identifier 



1 


0 « 


I 






Coding Std 







0 0 I 
IE acticm Injd 



UngthofCftMidTB 



Lcfijgtll c>f CalCU lb' (c^ratiiniedj 



NoJe Address Poitnat 



CrcBtfir 



Call Nun 



CaU Nmn (ciwituimgd) 



CbU Num (continued) 



Nodie Addnaw 



Node Addrea^ (cwitjimtd) 



No^& AddreaS (oonCirmiod) 



Node AdidrcM (corttinwad} 



http://patentslic.gcxa/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



^ <02255383drw.a^Page7 



Page 2 of 3 



CA (»22SS3klt} 1 9911- 1 1-04 



u - 
It 



if 



^1 ^ 





5 






1 
















I 




3 











H 




a 



















http://patentsl.ic.gcxa/fcgi-bin/any2html?FILENAME==%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



-i).2255383drw.a^ Page 8 



Page 2 of 3 



TA IjlJB- 11-04 




http://patentsljc.gc.ca/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtd... 2/1/05 



